The blood-brain barrier transport and cerebral distribution of guanidinoacetate in rats: involvement of creatine and taurine transporters.
Although the cerebral accumulation of guanidinoacetate (GAA) contributes to neurological complications in S-adenosylmethionine:guanidinoacetate N-methyltransferase (GAMT) deficiency, how GAA is abnormally distributed in the brain remains unknown. The purpose of this study was to investigate the transport of GAA across the blood-brain barrier (BBB) and in brain parenchymal cells in rats. [(14)C]GAA microinjected into the rat cerebrum was not eliminated from the brain, implying the negligible contribution of GAA efflux transport across the BBB. In contrast, in vivo analysis and an uptake study by TR-BBB cells, a rat in vitro BBB model, revealed that GAA was transported from the circulating blood across the BBB most likely via a creatine transporter (CRT). Although CRT at the BBB is almost saturated by endogenous creatine under physiological conditions, the creatine level in the blood significantly decreases in GAMT deficiency. This might lead to the increase of CRT-mediated blood-to-brain transport of GAA at the BBB. Furthermore, [(14)C]GAA was taken up by brain parenchymal cells in a concentrative manner most likely via taurine transporter and CRT. These characteristics of GAA transport across the BBB and in the brain parenchymal cells could be the key factors that facilitate GAA accumulation in the brains of patients with GAMT deficiency.